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FAST-FIT COUPLING FOR CONNECTING APPLIANCES FORMING PART OF A MEDICAL 
OR SURGICAL HANDPIECE SYSTEM TO A SUPPLY HOSE 

Cross Reference to Related Application 

The present application claims priority from pending Austrian Patent Application No. A 1910/2002, 
filed December 20, 2002, which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
Field 

The invention concerns a fast-fit coupling for connecting appliances forming part of a medical or 
surgical handpiece system to a supply hose. 

Description of Prior Art 

Medical handpiece systems, consisting of a treatment instrument with a device for securing a 
treatment tool, a drive motor, any possibly required intermediate fittings and adapters, and a supply hose, 
have several interfaces which are bridged by means of couplings. Two types of couplings are currently in use 
for this purpose. 

Various types of fast-fit couplings, e.g. plug-and-twist couplings, are used between medical 
appliances, e.g. a handpiece in the form of a treatment instrument and a motor. Such fast-fit couplings 
facilitate the rapid changing of handpieces during treatment and the removal of the handpiece for 
sterilization. In the main, these fast-fit couplings are in the form of spring-actuated ("non-positive") plug 
connections, in which the transfer of various media, such as water and air, is effected via a coupling spigot, 
through the perimeter of which the media exit and then continue on their path through circular channels in 
the opposing fitting, which then enables the handpiece to be swivelled with respect to the motor. These 
couplings are especially suited to treatment instruments of small diameter but with a relatively large 
construction length, or to applications in which a large construction length is not disadvantageous. 
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The connection between the supply hose and the medical appliance, e.g. a motor, is usually 
detachable, but not of the fast-fit type, i.e. it is mostly achieved by means of a screwed union either with or 
without a coupling ring, or occasionally by means of bayonet lock fittings. Previously, fast-fit couplings 
were not required at this point since motors could not be sterilized and the handpiece therefore only needed 
5 to be detached in order to replace a damaged hose or to service the motor. However, on account of ever 
increasing hygiene demands and the technical improvements which make it possible to sterilize electric 
motors there now exists the urgent need to create, at the interface between the supply hose and medical 
appliance (e.g. a motor), an ergonomically advantageous, reasonably priced coupling which is fast and easy 
to handle for the user and simple to manufacture. In addition, this coupling should increase the assembled 
1 0 length of the system as little as possible. 

Conversion systems, as is known from the FR 2.709.658 Bl for example, form part of the 'state-of- 
the-art 5 environment in the sector involving interfaces between a supply hose and a medical appliance, e.g. a 
handpiece or motor. In this case an intermediate coupling fitting is screwed onto the coupling-side end of the 
1 5 supply hose, and likewise onto the hose-side end of an instrument, these two intermediate fittings can then be 
coupled together by means of a bayonet lock fitting. 

In US patent 4,477,253, a coupling is described which possesses at least one flattened surface on a 
circular shaped segment and which fits into the opposing fitting on the hose side. The system is locked by 
20 turning the fixing by means of a pin. 

The disadvantage of both these systems is that the handpiece has to be twisted with respect to the 
supply hose during the coupling or detaching process, a fact which makes the coupling and uncoupling 
process more difficult. Often the hose is at least partially twisted instead of the motor, a process through 
25 which the hose or parts thereof can become worn and break. In addition, locking the system can only be 
achieved through the twisting process. This means that, if not assembled properly, the motor and hose can 
become separated or that the system does not function correctly. In the case of conversion systems (FR 
2.709.658) additional parts are necessary, a fact which increases costs, brings along more dirt-collecting 
edges in its wake, extends the system and increases weight. 

30 

In US patent 4,403,959, a fast-fit coupling is described which is a plug-and-twist coupling. Locking 
is effected by means of ball bearings. The ball bearings are held in the recesses of a sleeve via another U- 
shaped, rotation-symmetrical, spring-loaded sleeve, until the sleeve is pushed back when the two parts of the 
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coupling are pushed together and the ball bearings engage in recesses on the opposing fitting. When the 
coupling is detached an outer sleeve is pulled back and the ball bearings are once again released. 

This plug coupling corresponds to those couplings which are usually used between medical 
5 appliances, such as a handpiece and a motor, for example. However, those couplings designed in the form of 
a twist coupling turn out to have a disadvantage at the interface between the motor and supply hose. Since all 
media transfer lines have to be contained in one coupling spigot, this therefore results in increased 
construction length and weight and the center of gravity of the whole handpiece system changes, thus 
making handling more difficult for the user. 

10 

SUMMARY OF THE INVENTION 

The task of the invention presented here is to create a fast-fit coupling which makes coupling and 
uncoupling quick and easy for the user, which requires no additional parts, does not increase weight and does 
15 not necessitate any extension of the handpiece-motor-supply-hose system. As a preference, the fast-fit 
coupling described in accordance with the invention could be deployed at the interface between a medical 
appliance, preferably a motor, and the supply hose. 

According to the invention presented here the problems inherent in this task are resolved by a fast-fit 
20 coupling which comprises a plug connection including a lock element located in one of the appliances to be 
connected by the coupling. Further advantageous developments are described below. 

In the arrangement made in accordance with the invention, the fast-fit coupling has a locking 
element which activates the coupling process, preferably a locking plate which is placed within one of the 

25 two appliances. In order to activate the coupling the user only has to plug together the two appliances to be 
coupled. The connection is shape-actuated ("positive") and is only released when the coupling sleeve is 
pulled back. This shape-actuated connection allows the coupling and motor to be fitted with a smooth 
surface, since only a relatively small pulling force is required in order to release the coupling. This means 
that it is possible to comply with the hygienic requirement of avoiding dirt-collecting edges. The system is 

30 cost efficient, since no additional intermediate fittings or long coupling spigots for media transfer are 
required and is also light and short for the same reason, a fact which has significant ergonomic advantages 
for operators who work with handpiece systems for several hours on a daily basis. Likewise, the avoidance 
of intermediate fittings results in just one break line in the form of the transfer between the coupling and the 
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motor, which is once again a desirable characteristic from a hygienic point of view, as well as being 
advantageous in terms of visual appearance. 

Furthermore, the invention presented here is based on the task of creating a handpiece system in 
5 which the motor to be connected to the supply hose can be coupled to and uncoupled from the supply hose 
quickly, easily and in a manner which does not damage the supply hose. According to the invention 
presented here, the problems inherent in this task are resolved by a handpiece system in which a connection 
between a motor and supply line is made by means of a fast-fit coupling. Further advantageous 
developments are described below. 

10 

In the arrangement made in accordance with an aspect of the invention, the connection is made by 
means of a fast-fit coupling, preferably a shape-actuated ("positive") plug connection, and the coupling 
process is achieved by the user merely plugging together the motor and the supply hose. 

15 The invention is explained in the following with the aid of a preferred embodiment and in reference 

to the enclosed drawings: 

BRIEF DESCRIPTION OF THE DRAWINGS 

shows, in accordance with the invention, a longitudinal section through the end of a motor-side 
supply hose and the end of the motor on the hose side in the uncoupled state. 

shows a cross section through a coupling at the point of the locking element across line A - A in Fig. 
1. 

shows an electric motor with the motor-side coupling half displayed in accordance with the 
invention. 

shows a longitudinal section through the electric motor and the supply hose in the coupled state. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

30 Fig. 1-shows a hose-side coupling fitting 1 and a corresponding motor side coupling fitting 3, which 

motor and coupling can be sterilized, in the uncoupled state. Coupling fittings 1 and 3 have longitudinal 
axes 1A, 3A which are substantially aligned when the components are positioned as illustrated in Fig. 1 
preparatory to push together plug-in coupling. A hose sleeve 2 is used to secure a flexible hose, via which 
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required media, such as electricity, water and/or air, as well as a fibre optic feed from the dental unit (not 
depicted) or control system to the motor 3, are transported or transmitted. An annular outer sleeve 4 of hose- 
side coupling fitting 1 and an annular ring fitting 5 are screwed together to form a connection, and the ring 
fitting 5 is tensioned by a spring 6 to be urged to the left in Fig. 1 . Sleeve 4 and ring fitting 5 may be moved 
5 axially of the coupling fitting as a unit between a lock position shown in Fig. 4 and an unlock position in Fig. 
1. A locking element, or plate 7, is mounted within the hose-side coupling fitting 1, for movement laterally 
of the longitudinal axis 3 A between an unlock position as seen in Fig. 1 and a lock position in Fig. 4. Plate 7 
is pre-tensioned by a locking spring 8 , or biasing element urging locking plate toward its unlock position as 
seen in Fig 1. When in this position it engages in a step 18 located on ring fitting 5, which prevents release 
10 of tension in the spring 6 and causes the ring fitting 5 to be fixed in a displaced, or unlock, position in the 
direction of the hose (to the right in Fig. 1). The front or leading end 5 A of the ring fitting 5 thus releases 
openings 17 in a bushing 10, into which several ball bearings 9 are sunk. 

There are at least three openings 17 circumferentially arrayed about bushing 10, each of which 
1 5 opening is adapted to receive a ball bearing 9 for movement radially between the unlock positions shown in 
Fig. 1 and the lock positions in Fig. 4. Each opening 17 is tapered from a larger diameter at its radially 
inwardly opening end, toward a smaller radially outwardly opening end, such that a ball bearing 9 may move 
substantially freely radially therein with an outer portion thereof extending outwardly from bushing 10 as 
illustrated in Fig. 4, but preventing it from escaping from the bushing. 

20 

Fig. 2 represents a section along the line A-A through the hose-side coupling fitting 1. The locking 
element 7, as well as the locking spring 8, which presses radially outwards towards the bushing 10, is 
illustrated here. Moreover, receptacles 13 A for electrical contacts 13 and receptacles 14A to receive media 
transfer lines 14 are also depicted. 

25 

Fig. 3 shows the motor 3 in an uncoupled state. The handpiece (not shown here) is plugged onto a 
coupling spigot 1 1 by means of a twist-type plug connection. Located in a motor sleeve 12 are, in addition to 
the other components necessary for the motor's function, electrical contacts 13 and media transfer lines 14 
for the supply of air, e.g. a cooling air stream for the motor, and water. Furthermore, the motor sleeve 12 also 
30 includes a circumferential outer sleeve portion 12A which projects a selected distance axially from 
remainder portions of the coupling and possesses an annular, or circular inner groove 15, into which the ball 
bearings 9 engage as sealing, or securing elements in the coupled state. End portions of contacts 13 and lines 
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14 project axially outwardly from remainder portions of the coupling fitting with one of the lines 14 
projecting at least as far as sleeve portion 12A. 

Fig. 4 shows the motor side coupling 3 in the coupled state together with the hose-side coupling 
5 fitting 1. The transition from the outer sleeve 4 of the coupling fitting 1 to the motor sleeve 12 can only be 
detected at break line 16. When the two coupling fittings are connected, the locking element 7 is pressed 
laterally of the longitudinal axis of the coupling 1A, radially inwardly against its locking spring 8 into the 
hose-side coupling fitting 1 and held in this lock position by a media transfer line 14 extending into a bore, or 
opening, 7 A in the locking element, (or alternatively by one of the electrical contacts 13) of the motor 3. 

10 Mating, or engaging, surfaces of a line, 13 or 14 and bore 7 A are oriented such that as a line 13 or 14 enters 
bore 7A it urges element 7 laterally inwardly. This allows the tension in spring 6 to be released and the ring 
fitting 5 to move in the direction of the motor 3 to the left in Fig. 4. This in turn causes the ball bearings 9 to 
be pressed by ring fitting 5 outwards into the groove 15 of the sleeve 12 of the coupling fitting for motor 3. 
Motor side coupling fitting 3, therefore, is now coupled to the coupling fitting 1. This is a positive 

1 5 connection produced by selected shaped elements (ball bearings) engaging a receiving groove. This also is 
referred to as a shape-actuated plug connection. 

In order to unlock the coupling, the outer sleeve 4 is pulled back (to the right in Figs. 1 and 4) 
drawing ring fitting 5 back against the spring 6, toward its unlock position allowing the ball bearings 9 to 
20 move once again into the openings 17 of the coupling fitting 1. This causes the motor 3 to be loosened and 
allows the coupling fittings to be pulled axially apart and electrical contact 13 or media transfer line 14 to 
release the locking element 7, which is pressed outwards by the locking spring 8 and therefore blocks the 
ring fitting 5 once again in the retracted, or unlock, position shown in Fig. 1 . 

25 In order to guarantee positive activation of the coupling during the connection process, at least that 

electrical contact 13 or that media transfer line 14 which penetrates the bore 7 A of the locking element 7 is 
of equal length to, or projects beyond the outer sleeve 12 surrounding it. 

The structure thus described allows the two coupling fittings to be assembled and joined to each 
30 other merely by pushing them toward each other in directions parallel to their longitudinal axes, with the 
electrical contacts and media transfer lines properly aligned with the receptacles positioned to receive them. 
No twisting is required, and in fact after the couplings are joined they are substantially held against rotating 
relative to each other. In the assembly process the lock plate, or element, is automatically shifted radially 
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inwardly against the biasing of its tensioning spring to permit release of the ring fitting which, under the 
influence of spring 6, causes the ball bearings 9 to be moved forcibly into the awaiting annular groove 15 
aligned therewith to positively connect the two coupling fittings to each other. Disassembly is a simple 
matter of merely moving the outer sleeve 4 coupled to ring fitting 5 axially of the coupling fitting against the 
5 biasing force of spring 6. This relieves the force of the ring fitting against the ball bearings, and allows ball 
bearings 9 to move inwardly out of the annular groove 15 to permit disassembly as shown in Fig. 1. As the 
coupling fittings are moved away from each other, an electrical contact 13 or media transfer line 14 moves 
out of bore 7 A in locking element 7 allowing it to move into the stepped region of the ring fitting 5 to hold 
the ring fitting in its retracted position. 

10 

The invention is not restricted to the embodiment shown, but can be modified according to the 
construction of the motor or supply hose. Thus, for example, it is possible to use rollers instead of ball 
bearings or any other component of any shape which will serve the purpose. Likewise, the design of the 
locking element can be structured differently. Instead of the locking spring and element, for example, it is 
15 possible to use just a spring which will perform the function of both elements. The motor wiring set-up can 
differ according to the particular medium to be transferred, and thus the coupling fitting can also be 
structured differently, although this may make it necessary to deploy the locking element at another point or 
in another arrangement. 



